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Summary

In this project, we have investigated a variety of problems arising in the orbital and attitude dy-
namics and control of spacecraft with internal mass motion, as well as in the modeling and simu-
lation of electrodynamic tether spacecraft systems.

Accomplishments/New Findings

Our primary accomplishments include the development of simulation and visualization tools for
controlling of spacecraft simulators with a variety of sensors and actuators. The Distributed
Spacecraft Attitude Control System Simulator (DSACSS) facility, housed in the Space Systems
Simulation Laboratory (SSSL) at Virginia Tech provides a high-fidelity solution for Earth-based
real-time hardware-in-the-loop simulations of space vehicles. DSACSS allows individual and
component level development and testing of hardware and software interfaces. DSACSS is com-
prised of two hardware simulators and one software spacecraft simulator mounted on separate
platforms that allow the ability to demonstrate decentralized control algorithms. The two hard-
ware simulators are mounted on individual spherical air bearing platforms, which allow only for
rotational motion. The two hardware simulators have different configurations and consequently a
different amount of rotational freedom. The third simulator is comprised of software running on
a flight computer.

Additional work conducted during this grant period included investigation of the modeling and
simulation, and optimal control of, electrodynamic tether systems, as well as the development of
a new relative motion theory for satellite constellations and formations.

Personnel Supported

In addition to the Principal Investigator, several graduate students, undergraduate students, and
one post-doctoral associate have participated in related research. Scott Kowalchuk completed
his PhD in 2007 and is currently with Analytical Mechanics Associates in Hampton, Virginia.
Mischa Kim completed his PhD and is currently with Embry-Riddle Aeronautical University in
Prescott, Arizona. Current PhD advisees are Carmen Catacora (NSF Fellow), Joshua Ellis
(NDSEG Fellow), Soung Sub Lee (Korean Air Force officer), and Matthew Van Dyke (with Or-
bital Sciences Corporation). Current M.S. advisees are Matthew Bitzer, John Dolan, Tim Janez-
ic, and Brian Williams.
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